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[Claim 3] 

The permeation membrane according to claim 1 or 2, which is characterized in 
that a difference between a hydrogen permeation velocity obtained by performing the 
following heating treatments in the air (1) to (3) in the order of (1), (2) and (3) once, and 
a hydrogen permeation velocity obtained by performing the heating treatments in the 
order of (1), (2) and (3) twice, is not more than 10%: 

(1) the temperature is increased from room temperature to 550°C at a rate of 0.6 
(°C/min); 

(2) the temperature is retained at 550°C for 4 hours; and 

(3) the temperature is decreased from 550°C to room temperature at a rate of 1.2 
(°C/min). 

[Claim 4] 

The permeation membrane according to any one of claims 1 to 3, which is 
characterized in that it comprises at least one of the following components (1) to (5): 

(1) zeolite; 

(2) an inorganic oxide particle; 

(3) a silicon rubber, silicon resin, or silicon oil; 

(4) an organic polymer compound; and 

(5) a carbon. 

[0014] 

[Problems to be Solved by the Invention] 

It is an object of the present invention to solve the aforementioned 
disadvantages of the prior art techniques. That is to say, it is an object of the present 
invention to provide a membrane, which does not substantially comprise an expensive 
metal having affinity for hydrogen, such as palladium, which is excellent in terms of 
heat resistance and drug resistance, which is well permeable for hydrogen, and which 
(1) hardly gives passage to water vapor rather than to hydrogen and (2) hardly gives 
passage to ethylene glycol vapor. 
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[0015] 

Another object of the present invention relates to application of the 
aforementioned permeation membrane and relevant techniques. That is, it is another 
object of the present invention to provide a fuel cell system having the aforementioned 
permeation membrane, which effectively utilizes the permeability of the aforementioned 
permeation membrane, a hydrocarbon vapor-reforming device, and an aluminum 
electrolytic condenser. 

[0067] 

Examples of a silica source used herein include colloidal silica, fumed silica, 
water glass, precipitated silica, and silicon alkoxide. Examples of an alkaline source 
used herein include hydroxides of alkaline metals, such as sodium hydroxide, lithium 
hydroxide, or potassium hydroxide. 
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[1***1 ] 6 5*C-C©*3RSiaaft V K (rool/(ra 
•S'Pa)) kfcMMMW&fe Vhjo (mol/(m 2 -s-P 



a)) ) ©it Vh2 /V™ ^2 0^1, A>o8 5°CX'(D 
*I{tigiii£g V* (mol/V -s-Pa)) i^U^!) 
3-^i5Siaa«V« (mol/(m J ■s-Pa)) irWifcV,* 

[1***2] &© (1) t (2) ©«rttSr»fci-Sj8 



(D 2 sr-c^sdsisaa^i ox i o" 

•s-Pa)) W±T*fe-5r i 0 



(mol/ (m 
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cm ! Sf:06Xl o" 3 
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(2) 

fcirt, ^©ifiSBti 

[1***3] WTfc^-f (l) (3) ©£f^T-© 
JPJR&aSr (l) (3) ©li^ilHltTo^©** 
iiiiji^i, (1) i»e> (3) ©Kite 2 EifT ofc|&©* 

*SiajSS*si o%w±^fcL&v^i£&t§jc£-r5i* 20 

** 1 * fcfi 2 IB«©giil^ 0 

(1) SflH5 5oti-eo. 6 cc/$» T-#?a„ 

(2) 5 5 O'CtMlfcflnfH*. 

(3) 5 5 0tHii6Jtl. 2 T*te„ 
[f***4] #;© (1) frb (5) ©)&#©'>&<£ 

t>-o©j*^«r^tf w t %®mti-zn*m 1 *»e> 3 © 

^-f l *fBfc©3Si®8f£, 

(1) if*7-r h 

(2) iiwfeflsiwtt?- 

(3) v-lJa->=/A, v'U = — ^US^Sfctti/JJ = 30 

(4) ^mm^it^m 

(5) 

[1*^5] if*7^ h©S i O2/A UOj^3 0 

w±-e£>5 r. t t -rsi*** 4 im<Dmmmo 

[1***6] Miry 4 h*K MF lWttyJ YXh 

zzt t -r si*** 5 ettosigR. 

[1***7] TVU L-C^-W MfcfcW*^ 

— hSrttflli-«ri:*W«i:i-5-lf*9-f MR©« 

40 

[f***8] ^y*jRiT^5^«iS:*-r5Bitt«JS: 

*3HftT?«Hii-5 n t zmm t i-5f*** 7 ia«©if * 

HR©8jt*jSfe. 
[f*** 9 ] I*** 1 ~ 6 ©V >-f ;}x;$> 1 *!B«©igii 
HI* fctef*** 7 $> 5 v >fi 8 tett©M^*&{- i 9 # b 



[w**i2] mk*m&*m%?&nLit'&. &n 

ti* £1*** 1 ~ 6 ©v »-f *ws» 1 «lBft©]SiglK£ fctt 

is** 7 & 5 ir Hi 8 mt<om^mz «t o nbtitzM* 

[!*** 1 3 ] f*** 1-6 ©V>f fttf* 1 *ffiic©i§ 
iiJUfcfif*** 7 $>5 Wi 8 te«©8it^^(ci i? # 

[»9!©i¥«ftKW] 
[0 0 0 1] 

*«a*#fti-**fl : T"CO, ©#$££> 3 Wi)§i®fc 

»a»c:fflv^e>tLS. mmi&mt, tarn, w*©*vm&£ 
mm%&fti£ Lftt^arwi* ©#*8»ffl©§ik 

[0 0 0 2] #3g§3fi£fc, ^©SJiBI©^ffl*5J:^M 
^KW(-M1-?>t©T-fc?)o *»3U©»i!Rfi, W^l 

[0 0 0 3] l^iiM^ LT**Srttffli"Sa^ 
i©**JiiffS**©ttl&S:S»t5a\ fifS—frs * 

^ tffS£**©^^^i:^5o 

5 fc*©-Y y y y tmm $ tLTV^iV \&X* fc Pp^ST'fc 

5o «fls***&lW5#ifcfi» *K«ftirasi& 

[0 0 0 4] 



[IS** 1 0 ] !*** 1 ~ 6 ©V 1 *IEfc©3i * 

C.H, + H.O ?± (1+1/2y)H. + xCO, (1) 

[0 0 0 5] ^(DRlt^mRftXh^tctb, Oit»SrfcdST?#S. «ot, 9 
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[0 0 0 6) £tc, &@^tcfiWTlc*-rv'7 hKJES 



[0 0 0 7] 
[&2] 



CO. 



+ H, ^ CO + H, 



[0 00 8] -g?^^(i^«l^±WttjlI^ScS1-2) 
[0 0 0 9] *^B^©gii)jI?r«ftf = 

&wlxz>io. mm^^Tv^im^mmmm^K 
\a. i onm^>7 ; >^^vm.^\^^\,x\ l ^tz. 0 20 

[0010] 

x\ &i&¥-mzML<±f$.v>>m^Mrtz>zh t^mxh 

g|^#9^fffi«5c«l«T'fc'?, 8ifl»«&3SflHbw</i' 30 
ST-itf^/c^lcfi, 3oot:w±, SH-«u±-e*Sf# 

[0011] mmnm^w^ir^m^tsiJ^ m ■. 

i-zjj&tLxte, -miki%m<D?t.zmm±xm$imz 
mik-rz*m>mmt$ftx^z> 0 mmw- 11-1304 

n LtzMm±x&'Mtfx t mm £ &~mmmz 
&£i-%jvmmmtstix^5> a #§s¥io-2 4 7 i 

5 4-S§-4^8{;::io^TI3:, W-f i/Vf>. -HtzlZT 
<, **Msi-*. iJkWl*tii3H©*3ll*l*rfflv^ 

[0 0 12] t^a^rVtMtfc'^TIi^ tf§RHB6 50 



-O (2) 

2-11231 4-^«as>SV^41#RIBB6 2-2 7 2 5 

imm-rzJj&Kf&mmzhx^ziiK 

k^iKZttX&lfih^tz. 

[0 0 13] Sfc, ifi¥, hSrfflV^R^ffiA/ 

KSrSmtta<#5-i:ttHJi-e*>5. J5fc (1) 2 5 
^CT*07K»SiiiiS^ 10X10"' mol/(rn 2 /s/Pa)^± 
tfcSBt, *»o (2) **«r&<Sifl-ft5fls, TkH^Ji 

[0 0 14] 

<0ft3fcSW<0fcjft&#i|ii L J: 5 9 , Hff 

L> (1) **±0;ic*&[«:8ilU::<^ (2) 
[0 0 15] *^i^<DffiogW(i, d©Si8Bi©JSffl*i 

[0 0 16] 

[0017] 7(i:|§B^Off*3l 1 (rf2icro||0^« x 65t 
-CCO^C^giijSS V«2 (raol/(m 2 -s-Pa)) iTk^S 
iiiiS Vh2o (mol/(m 2 -s-Pa)) <Dti: Vm /V«*> & 
2 0«±. 5 < CT?©**3iaS^ V«2 (mol/On 

'•s'Pa)) t^^W'^^'J 3— yUjRfitaiaitft Vec (m 
ol/(m 2 -s-Pa)) b (Dit Vm /Vec ^5 0»±T'fe5r 

So 

[0 0 18] 2 {wffi*0*Wtt, 

(l) k (2) ro#l4^iifci-@ii)liT*fc?) 0 
[0 0 19] (1) 2 5'C-C0;kX3il&l£ft*l Ox l 
0" (mol/(m 2 -s-Pa)) W±t*fe5;i:„ 
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[0 0 2 0] (2) ^W*fy a-A-OAofcKRf 
Z&mX-mi. 8 5X:<D*-7'>KAi%X, 
SSrSlJ^Lfcirt, *©ffi#ffll l c m 2 Sfc 9 6 x i o 
" (g/BSIffl) WTCfeSwi:. 

[0 0 2 1] TArZi-mtLX*-^ 

it^yzmtTju* **** r 3*tt****«-c*Bi 

[0 0 2 2] #$89Jtt±SEK*©jSi§II*fcH: , tf 

mztdtm-yj hmzn-r&*.M*i&w&m. ±1212 

[0 0 2 3] Sfc, *38H«*<l2**«r*«ft"C**L 
[0 0 2 4] #3691 1 4 fc32*©35Hfi, ±12 

**©^t*ife^BBr**wc*>*. 20 

[0 0 2 5] 

mw<Dnmmm\ $xTK*&w\cr>^xwmirz a 

[0 0 2 6] £f\ #3PJ!©;iiI®lfCO^-Ct&BJ!-f3 = 
[0 0 2 7] #89I©jSiMlfi, 6 5T,X'<Dy^m'MMM 
S. Vm (raol/(m 2 -s-Pa)) £*3K*GSiB*& V 
H2o (mol/(m 2 -s'Pa)) (Dit V* /Vb2o #2 0K±, 
i>0 8 5'C-T?<7?7KI?jS;®ii^ (mol/On -s-Pa)) 

t^^l^y^y n— /UjjSfcgigjga? Vec (mol/(ra 2 -s- 
Pa)) t <Dit V«2 /V b ^5 0Wlt^5ri^#i 
it5^"7^* A^M^t L*V«tfc5„ ** 30 

tfjHRttfcSii+Sgia: Ltd, AR4£©it 

[0 0 2 8] #38Ett, &o (l) t (2) <D%f . 

[0 0 2 9] (1) 2 5 < CT?©*3&8iB8&iiSi 0 X 1 
0" 7 (mol/(m 2 -s-Pa)) £X.tXhZ>Zb a 
[0 0 3 0] (2) ifl/y/ya-^OAofcWHf 

^i^T-stc, 8 5 to;*— yyizxtix, *<DMmm 40 

g&M£L/ci£\ *r©HW*Bll cm'^t) 6 X 1 0 
" 3 (g/«*IW) «TT*^rt 0 
[0 0 3 1 ] ^ST*^W<t 5(-^#&;fc*3§i®iiS£* 

[0 0 3 2] r ^-c*5»ilKtt. 5Ki«±#***SBS 

zvfcm&mnmzmmirzmz&w-rzxmwAsx 50 
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**&a«Wfc8ii1-S8g&*fl6* (*fctt*fllflg) t 
V^ff*tt»-5M»m©*ttlCioT*4*AS, 5 0 0 m 

[0 0 3 3] *«W.-Cfflv^e>ixi#?L!fS»#tt, n 

^«fflc»i, »]i£-e*)5ci:iS»*U\ 
[0 0 3 4] «J*mLfc5J:5 4*aKX#*©»£fc: 

[0035] $.it. *mwi$&&m^mirz>k<DXhz> 

[0 0 3 6] &Km%Wft<DttWlt, ±12© i 9 ftttR 

mxte^mmz&^xn. mm^v^<D^n^»t 
mw.x*htii£m\,^z>zt&xzz>. zvm&t. mmm 
a5#©«*&K ^t**tf <t9t Lfctttc, @ 

[0 0 3 7] ^?L«^frWff^t>#(-PSS$ttSw^ 

f-*-^, *yy^> */cf^N^ 

[0 0 3 8] *«W"efflV%b*t5#?Lfr$«F*©*JS*' 
SB:, W^RSSiiftv^, ii^, t7v^^4if© 
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mx, mm-tzjj&zWimirzzttfx-zzo 
[0039] mmttmt&n&ft* £?LK$#ft©*w- 

{c&iX&teZAK -mat6 0 0^-2, 0 o ot\ 

#£L<I48 0 0-1, 5 0 0t, #l;|fSL<li9 0 
0~l,4 0 0tt*fc5 o jfeSc&K, IHft^JCj:*** 

9. mtmt<nwto&zmw\,it') , hz^^mmmz 

[0040] *?LfK»#©i»?Laas*#"*-tfsi:, « 
hbtl©* tctMBJiJsmtt^fts Li-arc, ft^Wlcte 

z.<D£oicmKmzmffli-z>n<&X'b-tm<D 

9 $ # 5 © ± # $ ic i o T £ * 9 ftfcX # 4 v > as % 
^rS^f-oSiittoftjjKd^&a. 0. OidmKi®? 

i^mnm-h^tz^t^^\ 30 

[004 1] #?LSCi«f*©¥^jNil?LS«:ii#* 

mat, ^mmiMi&Lx^^-ty 5 ^ t 

[0 0 4 2] *IPJ©i§iliBIlc:io^T, ttfgJ5tt> #7L 

&mf&-tzm&. mifem<DMm<Dmm<Dmcto\,^xte. 40 

d it ^f^v^ Lfc^Sffi 

[0043] jmsh-cs 9 t C 5©**Sigjt«©ai^ 
£1££«Tt-j$-<-5,, lcm 2 ©@i§liI(D-^^ 50 
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b, Stic c©**#*#iii®Lfc^©;giiiig 
(4, 4. 5X10"* (mol/(m 2 -s'Pa)) 
[0 0 4 4] ±|E*S-eill3t Lfc**SiBa«©«SHI- 

*#i-rxtiB]Has*i:s. x 1 o~ 7 

(mol/(m 2 's-Pa)) <fc9/h$^<t, Mx.l4\ W^Zm 

10"' (mol/(m 2 -s-Pa)) W±-C&-5iftg#*> 9 , 10 
X 1 0" 7 (mol/(m 2 -s-Pa)) 6JLk#«t 9 L,V\ * 

(is Tk^SiiiiS^ 1 X 1 0'" (mol/(m 2 -s-Pa)) 4 9 

J: 9 a«?3>xViJ-rt$|5©7k»i± 
#i«5S9, WSa^^ih&HiJ^Snscitfcfta. * 
©fc*. *|{t©jgi®i£gfi, 1 X 1 0'" (raol/(m 2 -s'P 
a)) Jsl±-e*>3jE*#*>1K 1X10"* (mol/(m 2 -s-P 
a)) W±iS«t9»*LV^ 
[0 0 4 5] 3giiiiSS©±Pgtt#(cpg£§tl5 t©t*li 
ftV^S, 1X10" 5 (mol/(ra 2 -s-Pa)) <£9/h£l^# 
£f£U\, 3ii&l£# 1 X 1 o" 5 (mol/(ra 2 -s- 

Pa)) 4 9*£^t, fcmtL'ttXt£<ttL<01&frbfk<m 

[0 0 4 6] *%.WCDm®mt*. 7K^SiiiSS^-^I 
*3i^SrSiJ^1-5o 6 5 °CX<Dfo<DM%& #2.5X10^ 

a, immft<o*m%m&*o?*b&fe+zhjm*Et 

^Hl42.5X10 4 Pai^5 o Siil*iai, Hlffi», S*)^* 
d»P>2K3Haaiai$feSr#t» ¥ffiS: (mol/(m 2 ■s-Pa)) 
t-tZo wWffi^TKH^iiiiS : Vk» (raol/(m 2 -s'P 
a)) t-fSo *^gB^BI(4, t 6 5tt?©7K*^ii 

iiS : V«2 (mol/(m 2 -s-Pa)) t C0JtV, l2 /V™ ^2 

[0 0 4 7] d^o N ^KOgigMfi, 

*}fe(4WT©ii9T-fo5o ifl/^j3-W)Aofc 
WRIfSrKSifiR^t, 8 5t©*-^yCV^T, 

/K7)^mffi^l.05Xl0 3 Pa, RiirtOif Vy/U a 

Sr 0 Pa t fom-f 5 1 a u v ^ 9 n m 
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iii.o5xio 3 Pai&5 0 siB&Rih m&m. a*®** 1 

b^fWfV =-/VT8iSa***#, (mol/(m 
2 ' S -Pa)) fc-f5o ^{S^^u^y 
ft: V* (mol/(m 2 -s-Pa)) ^© 
ffit 8 5tT-<7)7K^i®ig3iS : Vrc (mol/(m 2 -s-Pa)) 

*©Jtv.i/v» ^5 0W±T-fc5Ci:^* Lv\ 
r ©fitte* # if & £ L < , l o o $ t> K# * 

U\ 

[0 0 4 81 Sfc, rc^UI^!) a— sU0>tfcftg>&Gj|i 
{iSrg/cm 2 -hi-TS t, 8 5t:-e0>«*££f± 6X1 10 

£VMJ<t*£r* L< , 5. 5X10" 3 g/cm ! 'hHTt*fe 

[0 0 4 9] *fc, *|g|^(cfc?,SiiK»»^tt»i^ 
Rg^^tuSt^T-fi^v^s, WTt-^^i - (l) ^5? 

(3) <0£&*T?©flD*M&Ja«r (1) frh (3) COHSIC 
10tTofc«©**SiSj$ffii:, (1) A»P> (3) ©I 
Jc2 0tTofc«O**Siij$«iS 1 0%^±^bL*VN 

[0 0 5 0] (1) tfii^5 5 0tStO. 6°C/# 20 

[0 0 5 1 ] (2) 5 5 0°CT-4B#^»}to 

[0 0 5 2] (3) 5 5 0t^t)lia4tl. 2°C/# 

[0053] ±te^a^ i leifT o z t x% m^ffi^rt^ 

M-gT-fe^ 1 x l 0"" (raol/(ra 2 -s-Pa)) &L±X'h 
5 C t ;6>$f £ L < , 1X10* (mol/(m 2 -s'Pa)) gAJh 30 
iS±9»*LV\ (1) (3) CD^«f-C© 

J0!R*Wil£ (1) (3) <B«fcl®fro 

8iBS£fc, (1) (3) ©JIfc:2I5IfTofc8©* 

®ift<b, **Sr»il$-&«ffl»K:«ffl Lfci 
ftSj®*£SHitT'*>5 i t #&5T*> t) , lxio 

" 10 (mol/(m 2 -s-Pa)) SUlX'foZ Z b&&*. b< , IX 
10" (mol/(ra 2 ■s-Pa)) £Lk# J: 0 #£ U \ 40 

[0054] ate, ^mm^m^^mmm<Dmmtm^ 

$*i5fc©-ef±fcv\as, (1) a»e> (5) 

[0 0 5 5] (1) h 

(2) iKWt^ 

(3) •>!)=- •>!)3-yu-^fcliv'!)3 

(4) *T«S5$H-{b£*5 
(5) 

±12 (i) CEtwft?^ bbit. X<omi 50 
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fi, 0. 2A»&2nmiSO«l*l!*t5. i?*^ 

7i-l- > g B B B tt^ ^ o 7;^; / 7 1 ^ 7 1 - h ©ii 
Wt*ldHI8!i*fc<» flfctf, 7h7^ ^7* if^-7-1' 

h ^h^faT *^7°7. (w-r*— , t^yy, 

/^n^-, if^-7-fV, 17 (1/2), 199 
6) (Atlas of Zeolite Structure types(W. M. Meie 
r, D. H. Olson, Ch. Baerlocher, Zeolites, 17(1/2), 

1996)) \cmm&tix^zmm*i>'?i&&&m®&ii& 

[0 0 5 7] if^7-C b<DmUb LTfi, Z<D1£ 

Bl^t.o|ffld : LA , 9P@{i/h$V^^»*L<, 0. 8n 

fi,. 0. 6nm^bO. 2nmffco 0 f t7-< ht* 

*«wctt5 jiat*»e> 1 2M^©^7-< 

^-7-r HT*fe?>o l©J;5W7'f h©*^0>li:L 
X, Tb7* XT* -Vis-yAY * V 7 1 =-T t> ■<< 
7°t; (-r^r-lr— , ^7>, /<^n^^— , tic 7 4 
7, 17 (1/2), 1996) (Atlas of Zeolite S 
tructure types (W. M. Meier, D. H. Olson, Ch. Baerl 
ocher, Zeolites, 17(1/2), 1996)) fC*|fc£*VCV , '5 
if^-7-Y h> ^nfe*3^T^$nfc«igT'S5 t> 
ABW, AEI, AFG, AFT, AFX, ANA, APC, ATN, AT0, ATT, ATV, AWW, BI 
K, BRE, CAN, CAS, CHA, CHI, DAC, DDR, DOH, EAB, EDI, ERI, EUO, 
FER, GIS, GOO, JBW, ZK-5, LAU, LEV, LIO, LOS, LOV, LTA, LTN, M 
EL, MEP, MER, MFI, MFS, MON, MTN, MTT, NON, PAU, RHO, RON, RS 
N, RTE, RTH, RUT, SGT, THO, TON, VET, VNI, VSV, WEI, WEN, YUG, 

immm>*nr74 bjjwe>*ta. **5-f bmmn 

[0058] tarn bom^^mm^^K -> 
*u**.7-i'-7'bmmz£oiz.. ft^zvj xm. 

5 9~ : Kinetic Diameter) (4, -ttt^tlO. 2 9, 
0. 26, 0. 38, 0. 3 3 nmt*&0 (7*l/y^l 
if^-7-f h ^1^3-7— V— 7'7(1974^v ? 3 >f7 
^y- TVb* f-vXWJK) P 636~637), ft/J^^f" 
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So #389114, w©J:5fcE*fc***Ttt0>j8iB«:iim 

®->y *j*^©»ftSr*i-**i: LT, SiQt/AltO.Jt*s 

*%WX\t3 0&>±<Ob<DtfftAsX*m\>^bti5o 
[0 0 5 9] ->y TJl'ol^Tfi, 

-Cfi, l 0«±##*L<, HK:#*U<tt, 3 0EJUb 

[0 0 6 0] KisVUklt. M%&}Ki/yjj<Db- 

h#-?#Sflli£i LTte, T Jr7 Miry 

-< hxbyff-x-T ?jy°y- (-v-f-t-, t^yv, 

/^xpft- ft7-fy, 17 (1/2) , 19 9 

6) : Atlas of Zeolite Structure types (W. M. Meie 

r, D. H. Olson, Ch. Baerlocher, Zeolites, 17(1/2), 30 

1996) \'m&£tlX\<^-e*7 4 K Ztlh^ZttX 
& £ jntz.W&Xm 0 k , ANA, BIK, BRE, CAN, CAS, CHA, CHI, 
DAC, DDR, D0H, EAB, EDI, ERI, EU0, FER, CIS, JBW, KFI, LAU, LE 
V, LTA, MEL, MEP, MER, MFI, MFS, M0N, MTN, MTT, N0N, PAU, RH0, 
RON, RTE, RTH, RUT, SGT, THO, TON, VET, WEI, WGffife&m? 
f-efcSjUc^ jJ<Db<DtffttiZW&k 

LTfi, DDR, DOH, EUO, FER, LEV, MEL, MEP, MFI, MFS, MTN, MT 
T, NON, RTE, RTH, RUT, TONHf jjt <£>if iry 4 b&fgtfbtl 

s» ftfc#*u^*i&i, wmmxhz> 0 ^<Dmm 

tt, foJMfcL*1-<. m&QLJ&L-'S'-t^frtbXhZo 40 
[0 0 6 1] LfrLfttfb, **IBO-gt7> Hi, r. 

fc'&KffitLKJ&^ti&hltttyJ v. mx.m. CFKCI 
T-5)t§b*%W<D-e*yy( Mc-^ftSo V*y 

W*ttSrtorv^tfJ:<, 
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*/HiBUfls^5 v^®->7 >*y7°}) >?m\z «t s&a 

ftmiSirZz. kit. «toTfT^fc>tvS 0 ^T-tft^ES^ 

So 

[0 0 6 2] «HBl3»s**9-f bXh5M&, H*y4 
[0 0 6 3] *|SWt?-t©flb©*tfi:b-CfflV^*t5 

(2) «««^t*j«te^, (3) v^y 
3— yu^v^fclii^y 3— >^--f;K (4) *r$iS5# 

J Ht'&'ft*5«tU t (5) 73-^V(CO^T{±, it'SK 
MByl^nSo 

[0 0 6 4] tf^-f h©#7LRS«F#^©3— f-f> 

«©jKyT-©RK:^W$*T3— 7">f^^1-5. W 
PI, #7L«5»^(i, f IB*«rttrtfc*?Lll*«f»*)^ 
*S-t<t1-S„ 

[0 0 6 5] if h ^-^tf^iiB^W^ig^feti, » 

(cpg^$tt4v^ N -mztotbtix^zzmimrnxz 

HIBg 63-291809 Hr^m , ^«Pftt^feif ^7 
Ma-f S^ffi : #F?8¥ 7-109116 , 

l. z<D'&jm%x®m.-rttm txmfsm w ■. # 

H^p7-8 9 7 i . fcSV^(i^f^•7-^' 

^■**o**3— r-r ^^-f-S*iSfe4if©*ft (^¥ 
5-50331 #jgffl-e# So miiefry^^^ 
«Ffr*ffi{C3-r^>'^bfcfctit^L, -t©a*ai» 
x^m-t^mx^bnxtz.m\^ *.mm&Mm&<D&x 
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[0 0 6 6] Mlry-i hmmfckl-t. -feftKtol&t z 
ftif LXH*y4 McftfJ 5fi»£*1?*>!}, <sV* 

[0 0 6 7] ->y 7J?|>£ LTfi, ^n^^l^yy # x t 
3^v- Y^fr®.t>ftZ> 0 T^* y jRfi, *$Hb7" h V <> 

a, TK^iky^^A, jmitu y ^a4^©7^ y& io 

S07kgHfc^ft<t*-efc<5 0 
[0 0 6 8] tify/l/- Mi, if h<DJl&ffi 

m-r^mit-^m<Dmmxh'o , tF7iw^= 

<7Afc Kndrv'K, fhy/aW^^AtKc 

[0 0 6 9] T/W * i-Wl*. */i/Vf-b 

5-7-C-$>?>-<— ^-i K K t.1t\tmkT^ 20 

,lx5 = -7Ai^ £fctj:*IM;7/l^ = ?A s &M;7^$ 

%Wxm^T*^-VAMi$¥fW&j££1riZ>h<nx\i 
ftv^s, ^ k teXXfU^— YftfthjXm^ 
btl% 0 m-I^-v^FilJ, AlO (OH) X 
$c£tl?>7\<.mikT/l<^i-(DZtXSbZ> 0 ZtUZfcmitT 
A-?:=^A(A1 (OH) 3) ?:15 0~3 7 5ttl 

migD R p-C(i, => i^r 7f±<75 P u r a l^&ibftT^ 
[0 0 7 0] MlryJ Y<DWfe§*. h©Hulgff 

ft, m^m^nmz.mmLx^~^^^^i-?>^y°u 

[0 0 7 1] ^HWItftfonmjLiftic 
m©3Sg^»fftt, 

[0072] M!i8*-e*fcj&»£5jWi, $Rx 

IMRfclCuKaSrfflV* (ftft = 0. 154nm) , A*t^^3S 50 
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xximmm-tz> r s„ mbntcxm^m^ 

[0 0 7 3] W±©i9lcLtf*7^ hflltt:. £?L« 
[0 0 7 4] YWii, £l«Lfc«, **fe, ft 

uta^jwi, nmmoxm&immwi&m^xmmx 
< i#ra&a»tt-c#M&-t-*,, » * u< 3 

iC/min^T, 5E^»*L<fi2 0 C/rain^T> L 
<lil c C/rain^TT'#?ai--5o gltt, »fi«£<b<£l^ 
#ftV\, #* L 5 tVminWT, 3EK 

L < 13 3 t/min^T, L < tt 2 "C/min^T 

T?Plai-5. «filc«Stt, 5 0-6 0 0°Cg 

mxhz, 

[0075] n*7-{ hz^tsmmmz&mRv/xit 

X\Z?£<, ViryJ htffeXLtcMm-frXZtlltttl 

[0 0 7 6] if*7>T hSr-^Wi"'53SiaBtf4» ^74" 
KIRI) f445'<<^*;v^!^Av^o-e, ^ii^{c*fLT 

L^1"V > 7 x / - A«IB*-Ctea LfclfcWKrt- 5 ft if L 
Z1til\z.M#>&AsX*t>$i^V. ^tibk<DM&m\zLX 
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[0 0 7 7] M4, -f*>**jfe*:HPoii:as 

SJISttftV^. 0*Jx.f4\ H', Li', Na", K , R 
b\ Cs", C a 2 * , Mg 2 *, Ba ! ', A g * , C 
u 2 ' , Cu\ Ni", La"^bW*fty« 

[0 0 7 8] *3BWK:*5Jt5«l)6SH:, IHMMb*a>fR 
ftfc«l£JI;iS, T-f^tuKT (2nmHT) 

[0 0 7 9] ->!J a-y^ASt/Ali^U 
©Wt LT^fflT^S,, ■>ya-V^^ti' 

tfc*a*>r*iis^fc#*fc3i% ->y 30 

iflJItCtt^, WI6BittK:itf*l-C*3»K 150 

< CW±CDi^?a©ffl)i{C'b^^S„ ->y n-^=f'A«^CO 

t±. Posits, fiffljbpfiKM. ^aa-fbsi^is-rs-i: 

[0 0 8 0] URMSv-y 3 — ^=TAfi, *DfiSBf{C/N°- 40 

[0 0 8 1] ClfttCttU ffiiMMfcSS'y 
tt, SSttSfctt^-^ h^SrLTV>-C, SMItfflS'JlDa.fc 

fcotta-c©*? h7-T7^fi<; «s*ttfc:ts*i5. * 

fc-Brf, 100A>5>15 0°C(CjpSfti-5 r. t 50 
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[oo8 2] ^tu-*ru ^umitm-yv ^-s^m* 
as©av^±jsi» t t , ©#y ->° >©fi-a-g 

[0 0 8 3] /<eJb\ i/U = A(C(±— ^^ = ^ix-5 

•>yn-^^y (i/ya-yw) tssiia. >y 
3->ui?yti±aa3«s©vy 3-y=fi»^jt^ & 

>{4^ h W — Y~s l ) ^-yUi/^kisy 

©J&fr^i/y = — V(D^*»f>45<>©-Cfe9, ->L>3- 

[0 0 8 4] >>y 3-^=r^©«^k«»tt, *Si|LT«b 

ttAPE^tiit-W Ko-yy i^-^ 3 > (t K 
[oo8 5] d©i5*->y a-Wk^fi. fHftbfc 

IH{cit-<, **©SiBi££fiffiv\, ^©3*12, '/!! = 

5 tzv>&M&&mxhz a m<vm $ am^m ztift^ 

t)K 0. 1~5 0 0 urn tf&t- U\, jf*LV^BIWfiffl 

{40. 1~2 0 Ojum Sfi*S±V^ Q »*L<(40. 5~ 
150p Xfo <0 , mzftt. L<lil~100^ X'h 

3Wt*#s4v\ *^-e*«w-cf±, ^%%mm^ 

urn** mmvm'oxhZc 
[0086] -yy =-is*j*<Dmw&Wi<Di£fti*mcm 

ttT'ts., v^-fH©^y 3-^=fAT"b^y * 
ivU /-yp^y (-y!)3-y#!)7-) L 
■c, ft^y*, »a:'>y*4 if 
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Knssstiafcro-cttftv^ yyftmoffiU 10 

£/4>P> 1 0 0 0 OUTOh&UkX'ft^btlZo 
[0 0 8 7] 3-yiMjfi^C3-f -f 

fco, 2oo < c^T(-*pSftL, i o#~iaira&e-t--5# 
[0088] #«s#^xtt*;h,&&fls;£ 

ti, LTfiTjfy >f 5 K-*»#y r7w-/i^£- 

B£(4, HtfiELfc^y 3-^Ri:|SI«*#7LK-e*>5» # 
#*LV\, jiff L<l4lO(igiTW4 

C.H, + H.O ^± (1 +1/2y) 

[0 0 9 4] ftfCtf^CfiJ^TlC^-f h&J& * 

CO* + H, ^ CO + HaO 

[0 0 9 6] ^©4. 5i-&«#*f-f4, 

[0 0 9 7] #fc&RRJC&ife#fc?T5fc*fc, 
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***** XH^tT*^tT#S^i 

#?U4<7> ^7 — jJ? u 3- a, 5 _ L V >„ 

14, ^y-f^ K^iZ-y^JIgftif^i: Ltflf?) 
^2>^-^{c|5gbix5t>»T-l4ftV\ *r«Ma^;&- 



£m&x-m^zzki>&$.L<ftt>tiz> 0 

[0 0 8 9] Sfc, #36*II4±IB£*©iSiBII!l*fcW:-tf 

[0090] jjcttft^isw^fAt u-rffl^^tttv^ 
m&*m. y HfrSMtttSL mm^.mmm<D a 

fntKffl^5t©t'fc5. *.m<Dm&%mtLx. 

«raHS:#JtL» £»Si^5H,/CO.J*iSK<ft5J:5 
ft^{k***s»*L<, /K tfvftft 

[0091] efee^jfeii, a^fcibfts&ft^&^jiffl 

^^•5„ 0iRf4, Tk^Sr^i-STK^efcS, 

[0092] mk*m<r>i!m\zjm%*m^itm&, & 

[0 0 9 3] 
[ic3] 

H« + 

[0 0 9 



X C Og 
5] 



(1) 



[»4] 



(2) 



50 
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[0098] fflkfrm<D&m&.fcX'±f$,-tz>-m 
iti%mimnnm±<Dtem&Wi%-fz> z t btix^^ 
•5 0 z<dtz$>. -mmm£'9*m : kmm&)\cm&i-?> 
iK^fflv^if, -mtmmmm&zm^-fkz-mm 

(D^mm^mm Lx^m-t^mtm^xm^bfi 

fi, **ro^ii*^/>/ cC < lot, frxv^mz 
mnfticmmirzwuts iKWM<Dfti±rx<Dfcm/-m. 

[0099] sfc, *mwit±.Bzmm.<vmi&m&tzi*n 
b&zmmLtz.fcM^.&'xmm^m-rzh'DXh 

-So 

[oioo] mb*mz*M%&wi-z>m&. mt*m 20 

tykWM^U^Ltz^fy.^3 0 OWb 8 0 OX^tD&m 
Mmm'&-tZ>, 5*C (1) {^LfcKJfc^fcSggiitT 

(2) 0£L<&^-S^fc^#£j&1-S o 

i*£xz*mwmximL, tf&Ltzfcmu 

* ;-;i<-£vmnmci%?\-Kfc£:-f2>zkx\ w-i 

fcXtkf&Ltz&Ktfx^lt^X, tK*^^«<, rt>o 

[0101] £fc, ^mmt±.BBm^mmitzitif 
4 bmzmmLtzmm^ y?'yi—\zmi-zt<Dx 

[0102] ^mm^m omm^ yfy^-^^^xmrn 40 

[0 10 3] Sfe^b^tufc^JSS^H 

nas^ RtfmmmtfftM£tixf£z>mm='>T>-y- 
fisy-ft&x%$LLtz7kmtfx&mm£its *>>o x mm 

[0 10 4] ^B^Wft^a^X^f-tt, 4#KWSte& 50 
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tecffiTBTfrxnm^yTyy-^&^x. m^^x 
[0105] t^Tx ms»-«o*# v jfwnnmM^y? 
tzmm^ ^^(DMz^-t-wmwm&mxh <o . b 3 

li, 0 2(Cj3(t5a^='^yy-CD^O^gi5^^±^P ) 

[0106] -tftfr*,, gUic^T, B§nmi:|sHi?§ 

-^icw^^a u ma^iDMm^bmm^tm 
mm^zmmtntx. T*^-<yj±m<D®&\m®Ltz 
h<nxhz> 0 m3ii, m2<Dmafe£±.fab%tzm : f- z 

Ltzim^mmite zxm^ttttz z. t 5. 

[0 10 7] *|g0^OSiiai«, **SrSifi-f 5*K * 

-rz>frmzf\-n\z.mirzkfrx$z><DX\ ^f>^<o 
[0108] *mwiz&mzth5mmm<DBmi$, w-m 

[0 10 9] *5SWWBStt» ±IEfflii(C|3S^$n5fc(D 
[0 110] ^J^tf, Kft*****«T?i»ftLfc1ft, 

[0 111] ±tet2®©)jI^fflV^fc^gl^}fe 

[0112] j5ijx.fi, tK, tv^-t, ^uy-yy a 

d»fe©**©»», *#©«tt»«Ef ©»#^^oJttft 
[0 113] *|8WSrWT©|lifiWiJ:!J$P>^i(W{c 

[0114] 

[HlfiW] (HlfiWi) [^y*9W MtejftJSttttA 
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K (TPAOH) ©20-25 QKAflSJAttSte 0 

~2 5%*S») 0. 2 8 gtf>7k®Ht-?- h U 
(tfUH^ttSmSSl®) £ SsAn L X$tW LtL 0 
£<btc. SgOta-AK'/ll* (7* KU 
AD L, 8 O t C{cADiftL^0^^*^^#fc o ^*i£#y 
4 7yfb^^'U'V • 7>f >»;*— ^fcAH, 1 

(¥*&*£@ft8 0nm) /J5#f>iXfc 0 *^APx.T 10 

[oii5] (hjsct 2 ) m^n^wxn #^<d 

0. lg£, — ia^l.4cmOjE^-eff $3ram<Da-T/W 

5 -f(D^m^nw- ( b #«# ^±mco± 7?-^^ia 

00mmX100mmX3mm)Sr^(D^:# ${C^»rLfct>© : Jfffi© 
^7;U5 7ilM£^-£J¥$ft5 0^m^3-f-fy^^ 
fct><£>> ¥iSj#ffl?Ulfi 0 . 1/xm) ©T/W^T-IS^-C 20 

7*Lfc@L ftj»U 5 5 0^C-e3^^L, gft&Atf 

[0 116] (HJ£#!|3) [Tk^&iCt^Z SM-5 

tlfcHlC, 40 Si0 2 : 0.8 AI2O3 : 12 TPAOH (f 

n fcVWT^^^AW Ko^lM K) : 4301b 0© 

ja*©y^Sr, o. igjgTL, sia-e-ftft«$-e*WBt 30 

iLfc, SiOjllCULudox HS-40 (Du P 
ontffl ALOiltliPura 1 (CONDEA 
W SrfflV^ 0 @6c7)J;5{-> 5 0ml;*— 7* 
0.5g©*£A*U /tf y 4 7;y-ffc:^l^®l<7)-&}C 

*IK»i«ffiT-Cl 5 Ot-CS BWJofRLfc (WT, - 
©»f^«r*ll*««fc*5) . *»5U R*«li, ZS 

m- 5 <Dmm&&iL'g$:mft±imi& lx^z i^, 

£5 5 0lCt?2l*W*riELfc. ttj£*®JHUft 40 

0.6t;/min. t U &i&j£gE£l. 2t/min. t Lfc 6 X 

MtZSM-5 (">y */T^5 7-Jt5 0) 

[0117] (|Hfe0| 4 ) [j§iiJ»J£ffiir/K7)ffr&] 

fSi^Tv^o ->y 3— ^^^siBBswBitra*^^^ 50 
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[oiis] mmms) mmmzmt^zm^tz* 
mmm 4 tc* Lfc8fi£ffl^t\ njg^j 3 -cfts« Lfc« 

tfciC6, 15. OX10" 7 (mol/(m 2 -s-Pa)) Xfo-otc B 

jUytLfci ^5, 13.8X10"' (mol/(ra 2 -s-Pa)) Xfoi 

KilMtf^ Sft*£8iJ3£Lfc£ r6, 13.6x10 
" (raol/(m 2 - s-Pa)) T*feofc 0 
[0 119] 2fc*c^JfiM 3 -Cf^«*3 «t tfftferii UfeRSrlf 

tflA>?)5 5 0TC4-C0. 6 CC/#) T*#?SL, 
5 5 0°CT'4B#Pfl^L, 5 5 0t*^iS*T'l. 2 

5rSiJSL.fct 15.5X10"' (mol/(m 2 -s-Pa)) T'fc 

ofc 0 2|Hl0£ric&©jgB&gM: 1 @^m©SigjSS«t 
5, ft 3. 3%^:#<*ofc„ 
[0120] (*J60iJ 6 ) [*m/*Mim®m&i£] 

7^ haf^@^Lfc 0 m&mw.<»**&i&nbmk'g<n> 

*OJP*&«*iS«Sri»#WLfc. *©^m. 4. 8 
X 1 0" 3 g/h • cm't'feofc. ^©TklS^iijiS 
140.38X10"' (mol/(m 2 -s-Pa)) X'fo <9 , 6 5^©*^ 
Siiji^iWltV^ /VH20 «3 6T*$?ofc 0 
[0 12 1] (^JS0ij7) [Tk^/^l^^^y 3-/W 

fc„ ^ntfiSU^, Hifi«|4-e*Lfc3ia8ffiH:||J60!| 
3-e^UM-f;*-7-<f hitfcHSLfc. SiSS«©^^tt 

S:8 S^fc^fib, 6 s^T'Ot&fn^^u^i/y 
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#ttJL7t 0 4. 9 X 1 0 H g/h • cm 2 T* 

fcofc 0 CW^W^y -a-7P3giijgg»42. 1X10"* 
(mol/V • s • Pa) ) T'fc 9 , 8 5 "C^Tkltigiiiig t tf> 
ifcV.,2 /Veg J4 6 5ffeof;„ 

[0122] (^J6^j8) imm^yf^-^m 
mmm i -e#6ttfc i w t y # 7^ h = n^c k 

0. lg£\ 9 mm. ff$2rnm<D a -T )V% ^(D#?L 

titckn, w-fyffln&ito. i/im) ©7;^;tae^ 

T'&S^ftfcffiiK, &5^<^-(c?8TLT:3-7V 
^i/Lfc-JL &jSU 5 5 0rT'3B#p B mj&U 

h -Sixfc^W;/ h^T^fCc Ludox HS-30 

lg, Pu r a 1 0. Olg, 2 0 %TPA0H7K^fglgi 
7K2. 48g(7?^?g(C?l« L3I # ±tf T\ ^fiX' 1 m?nm 
■ LfcflL *ii*M£TT-l 5 0X:X'5BmmLtz o 
RMPKfW«:5 5 0'CT*2B#ra^Lfc„ ft 
4b\ *H*^©#aaSttO. 6t:/niin. , ftJWSfJl. 2t/ 20 
■in. at ^y*7-f h©*BW^ Jlf^ltffMt 

[0 12 3] H5{C^i-,t ?iC-<U-y h<D&®MM1iZ'< 

[0124] mmm 9 ) [7k^&sc3SE<^$s] 

TyWS^f-a— ^ (ttf : 0-7^5^ fit; 7m 
m, f>m : 1 0 mm, 3 0 0 mm, rtH±(Cl©g 

0. 1 /z m<Da-TfrS.1-ffi. I ?-&5 0 jumff=i — 7V V 30 

if) oyftm\z., HJg^j i -eft*! Lfciwt %-> y # 7^ 

h«jgfiS»«:0. 12g/cm2l*Ut > 5 00 

©0i^> -^^y-f hmfiE^y^ (Ludox HS-30 lg, P 
uralO. 0 1 g, 2 0 %TPA0H7k^lgi tK2. 48g£> 

ffiT-ei 5 0°CT-5 BPfliDlftLfCo *t5fcm, «R««elK 

k»£5 5o , c-c2i$raj!fcfifcLfc. *6riti*o#a 

i$S<40. e'C/min. , ^jait^ttl. 2t7min. t Lfc„ Z S 40 

M-5©j»Ki«, fwrtliCi^Ltv^^iS:, X 

/Co 

[0125] (HJfctfiJ 1 0 ) [Mti-^fA©^ 
»] 

mnmm^^M^^xmi icm^mm-r^o mm 
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[0 12 6] (ItRWl) [*«i5->!)*7^ 

ro^y*7-rh^ (JiiSJImFSfgft) # = ~ T^vf* 
ftkMK. 40 SiCb : 12 TPA0H (7 h 7 7°n fcVUT V* 
=.^K/^ Kn^-^-y-^ K) : 430H 2 0<Z>iiiaj&<£> / />*' 

o.ig«Tu M&x-m&mmtn&mkLtz* si 

02i(CliLudox HS-40 (DuPontSf) §r 

5£S£\ 0.6°C/min. t KiXKil. 2"C/min. t L 

[0 12 7] *fc, 6, 7«)^feCt*V^, S 

J^it#ttSrIfffiLfc 0 *^O3tSiliggt-i3.2X10"' (mol/ 
(m 2 's-Pa)) , *3R3iJWttJ4V« /V» {4 6. 3, Vh 2 
/Vec (412. 8f*ofc„ 

[0 12 8] 

[J5I!©MI ^?f!J4, TK^^^l^^^y 
£yfc$$ZMW.mcmi&1rzm\z.®ir5>b<DX'&>?>o 1% 

i-5*#T-eo. ^^w^itfcsv^4iiiiWfii(cfflv^ 
btiZo mma, torn, «t©i«v^!stMfciift*«#«EL 

©Hit UTtffiffl-t-S-i^-CtS. 
[0 12 9] *H0/l(44/i > roSMBI^fflfei^Ba 

(757k*(4ii:^7K»o^Sr'gtt?)^\ ^^/-/K 

fc7/7s(cf-± x -iMfc&St, fciotrBMb 

-IMs«*i]kir*MIEoiStt«rfiT"tS L, 
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[0 13 01 fcfSHoSiSW&^a^f^lHcJB^S 
[l8i5©ffi¥&KW] 

[HI] *«W®SiSKS:fflv^**«iJfefr»©-«Sr 
[II 2] #»W©igfflK&fflV*fc«fc3l'?Vif<D-0!|> 
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[H5] H3(cjottS#fP«^o-if^-7'f hBt©*0tt 

[Ei 6] immn^vmiry 4 vm^^Y^m^ 

[ii 7] *fsw©»ia»*fflv^«s»««i^^^A«>« 
i&ia-e&s. 



i] 



(«! ; MeOH,H20) 




(«:H2,COj,CO) 

as*.* 

t / 



SflB 





02 m«3^i?>^BfSB 



03 itPttZESa 
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[04] 
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